This investigation was carried out during two successive seasons of 2014 and 2015 on 6 years old, Washington Navel orange trees (Citrus sinensis L.) budded on sour orange rootstock. Tree spaced at 5 x 5 meter and grown on sandy soil and irrigated with saline water (EC was 4 ds/m) under drip irrigation system in private orchard located at El-Behera Governorate, Egypt. The objection to study the impact of different levels of magnetized irrigation water and compost on growth, leaf mineral content and water use efficiency (WUE) of Washington Navel orange tree growing on sandy soil under drip irrigation saline water. Three levels of magnetized irrigation water 3658.5, 2743.8 and 1829 m3/fed. with and without compost at 4kg/tree along with control (non-magnetic water).
INTRODUCTION
Citrus is one of the most important world fruit crops. However, citrus in Egypt is ranked the first in this respect. The area of citrus trees has increased rapidly through the last few years and reached about 518694 feddans (According to the yearly Bull. Agric. Economic and Statistics, Ministry of Agriculture and Land Reclamation of Egypt, 2014) . Navel orange is a popular fresh fruit due to its seedless ness, large sized, characterized flavor and aroma, also is an important source of early season income for citrus growers in each commercial citrus areas of the world (Wardowski et al.1985) . In Egypt agriculture is the main consumed than 80% the available water for irrigation and crop production. An additional water may expected in future than the present to face the population increase and food production (Mohamed, 2013) . Saline water of may represent a possible water supply, but its salinily is one of the most problems may a negative affect plants through three limited components: osmotic, nutrition"s and toxic stresses (Munns, 1993) . When exposed to salinity, growth and development tend to decline, with consequent reduction in their economic value. The use of saline water for agricultural production in water insufficiency regions requires innovative and sustainable research, and an appropriate transfer of technologies. There is a pressing need for a system (technology role e.g. magnetic water). The water treated by passing through a magnetic device called magnetized water. Magnetized water was shown to have three main effects: increasing the leaching of excess soluble salts, lowering soil alkalinity and dissolving slightly soluble salts such carbonates, phosphates and sulfates. However, the degree of effectiveness of magnetized water on soil salinity and ionic balance in soil solution depended greatly on the traveling distance of magnetized water along the drip irrigation lines (Hilal and Hilal, 2000) . Magnetic water may improv the plant growth characteristics and nutrients uptake (Radhakrishnan and Kumari, 2012) , root function (Aladjadjiyan, 2010) , influenced the chemical composition of plants, activate plant enzymes (Alikamanoglu and Sen, 2011) . New strategy of fertilization depends on using recycled animal manure and farm residues to produce compost for enhancing biological cycles, improving soil fertility and counter attack against all forms of pollution that may result from conventional agriculture techniques (Shiralipour et al., 1992) . The application of compost also improving the soil characteristics; increasing soil fertility and organic matter content. Compost application can compensate use of chemical fertilizers, which have adverse environmental effects. Also the use of organic fertilizers increasing the crop productivity, increasing the soil fertility and the water requirements was decreasing with using compost (saving water) (Natsheh and Mousa, 2014) .
The objective of the current study is to evaluate the effect of different levels of magnetized irrigation water and compost on vegetative growth, leaf mineral contents and water use efficiency of Washington Navel orange trees growing on sandy soil under drip irrigation with saline water.
MATERIALS AND METHODS
This investigation was carried out during two successive seasons of 2014 and 2015 on 6 years old, Washington Navel orange trees (Citrus sinensis L.) budded on sour orange rootstock, spaced at 5 x 5 meter and grown on sandy soil and irrigated with saline water(EC was 4 ds/m)under drip irrigation system in private orchard located at El-Behera governorate, Egypt. The trees were subjected to normal cultural practices which usually done in this area.The mean values of some physical and chemical properties of the experimental soil are presented in Table ( 1). Vegetative growth parameters: Four branches on each direction were chosen and labeled in each tree for measuring and determination the vegetative parameters,i.e shoot length, shoot thickness, number of leaves/ shoot, leaf area/leaf (cm 2 ) was calculated according to the equation of (Chou, 1966) . Leaf area = ⅔ length × width, leaf dry weight (g) and leaf specific weight (mg/ cm
2 ) It was calculated according to Ferre and Forshey (1988) Water use efficiency (WUE) was used to evaluate the comparative benefits of the different irrigation treatments. It was calculated according to Hansen et al. (1980) 
Leaf mineral content
The leaves sample were taken at September and washed with tap water followed by distilled water. Leaves fresh weight was calculated then the leaves were oven dried at 70oC to a constant weight. Dry weight was calculated then the dry leaves were ground and digested according to Chapman and Pratt (1961) and Jackson (1967) by using the mixture of concentrated Sulfuric acid (H 2 SO 4 ) + per chloric (HCLO 4 ) (5: 1) to determine the elements . N, P, K, Ca, Mg and Na. Total nitrogen % was determined by using the microkjheldahl method as described by Pregle (1945) , Phosphorus % was determined colorimetric ally as described by Murphy and Riley (1962) while, Potassium %e was estimated by using flame photometer as described by Brown and Lille land (1974) also, Calcium, Magnesium and Sodium were determined using atomic absorption spectrophotometer Perkin Elmer model 2380 according to Wilde et al. (1985) and Chloride it was estimated by titration method according to Jackson (1958) .
Statistical analysis
The obtained data were statistically analyzed as randomized complete block design according to (Snedecor and Cochran, 1977) and treatment means were compared using Duncan Multiple Range Test (DMRT) (Duncan, 1955) .
RESULTS AND DISCUSSION
Effect of magnetizing irrigation water levels and compost on vegetative growth, fruit set, yield, water use efficiency, fruit quality and chemical composition of Washington Navel orange trees are included in this study.
1-Vegetative growth:
Shoot length, thickness and number of leaves /shoot Data in Table ( 4) showed that the vegetative growth parameters like as shoot length, shoot thickness and number of leaves /shoot significantly increased with levels all magnetizing irrigation water + compost treatments during two seasons of the study comparing to control (non-magnetic water).Also, previous vegetative growth parameters were significant increased when used magnetic irrigation water at 3658.5m3/fed/season + 4kg compost/tree followed by magnetic irrigation water at 2743.8 m3/fed/season + 4kg compost/tree compared with magnetic water levels and control(non-magnetic water) This increment was statistically significant in both seasons.. Our results were in harmony with the conclusion given by Wassel et al. (2007) on Balady mandarin trees, El-Sayed and Ennab (2013) worked on Valencia orange trees, Hussien et al. (2013) on Washington Navel orange trees and Júnior et al., (2011) on acid lime. They reported that plant height, shoot length and number of leaves was increased by raising the amount of water.However, Aly et al. (2015) . They showed that application of magnetic water improved growth of Valencia oranges trees compared to nonmagnetic treatment. Also, Zhou et al. (2001) , Mansour and Shaaban (2007) and Zalat (2014) who revealed that growth of citrus trees significantly affected by compost application. Leaf surface area, leaf dry weight and leaf specific weight: Data presented in Table (5) showed leaf area/leaf (cm 2 ), leaf dry weight (g) and specific leaf weight (mg/cm 2 ) recorded significant increase when irrigated with all magnetic water plus 4kg compost as compared with magnetic water alone and control (non-magnetic) in both seasons. In addition, level 1+ 4kg compost had significant increase on same characteristics than another studied treatments in two seasons of the study. These results are in agreement with those of Ibrahim (2001) on Cleopatra mandarin, Balaganvi and Kumathe (2004) on Kagzi Lime trees and El-Abd (2005) on Washington Navel orange trees. They found that there were positive relation between irrigation amounts and leaf area. However, showed that the stimulatory impact of magnetic water may be ascribed to the improving the growth parameters (plant height, leaves fresh and dry weight and leaf surface area) which increased absorption and assimilation of nutrients and also increased chemical constituents (chlorophyll a and b). Also, Saied (2004) and Hegazi et al. (2007) .
Concluded that there were positive relation between compost application and leaf area. Such findings are in harmony with those reported by Hussien et al. (2013) , Zalat (2014) on Washington Navel orange trees and ELSayed (2014), El-Abd (2005) on Washington Navel orange trees and Fiorella et al. (2015) on mature orange trees cv. "Tarocco Meli" who found that irrigated trees with magnetic water increased leaf dry weight and specific leaf weight,. 
1.3.Yield efficiency and water use efficiency:
As shown in Table ( 6) data cleared that yield efficiency (YE) which determined as kg/cm 3 of canopy volume, kg/cm 2 of trunk cross section area (TCSA) and water use efficiency (kg/cm 3 ). As for yield efficiency as kg/cm 3 of canopy volume data indicated that there was an inverse relationship among studied magnetic of irrigation water either with compost or without it and yield efficiency in term of Kg/m 3 of tree canopy and Kg/m 3 of TCAS of tree during both season of the study. Also, data of water use efficiency (Kg/m 3 ) was in line with the same previous results of yield efficiency components in terms of Kg/m3 of tree canopy and Kg/m 3 of TCSA in 2014 and 2015 season in this work. In vein control treatment (non-magnetic) gave significant decrease on both tested attributes of yield efficiency in terms of (Kg/m 3 of canopy and Kg/m 3 of TCSA) and water use efficiency (Kg/m 3 ). These findings supported with those previously reported by 
Leaf mineral content:
In this concern, leaf N, P, K, Ca, Mg and Na contents of Washington Navel orange were investigated pertaining the response to effect of irrigation levels and compost treatments Tables (7 and 8) . Nitrogen, phosphorus and potassium (N, P and K):
Table (7) displayed that leaf N, P and K responded by treatments. Hence, irrigated Washington Navel trees with level 2 + compost had statistically the higher constant leaves in N, P and K of leaves followed by irrigation treatment at level 1 + compost , while the reverse was true with control in both seasons. A similar observation has been reported by El-Sabrout and Kassam (2002) , Wassel et al. (2007a) on Balady mandarin trees, Abo El-Enin (2012) worked on Washington navel orange trees and Panigrahi (2014) on mandarin trees, they showed that the percentage of nitrogen, phosphorus and potassium in the leaves were increased by moderate irrigation levels. In addition, Abd EL-Latif et al. (2014) on Pear seeding and Aly et al. (2015) cleared that application of magnetic water increased (N, P and K) in Valencia orange leaves when compared to trees which irrigated with non-magnetic water (control). Also, Mansour and Shaaban (2007) found that, fertilized Washington Navel orange trees with compost El-Neel at 11.63 kg/tree increased N, P and K contents in the leaves compared to untreated trees. Calcium, magnesium and sodium:
As for Ca, Mg and Na contents, data in Table ( 8) revealed that, irrigation treatment at level 3 gave the highest Ca content (2.47 and 2.49%) and Mg (0.386 and 0.386%) compared to the lowest values of Ca (1.55 and 1.56%) and Mg (0.29 and 0.29%) obtained by irrigation treatment at level 1 + compost in both seasons. The differences between all treatments were statistically significant. Looking for Na content, data showed that control, irrigation treatment at level 1 and level 2 gave the highest Na content in leaves without significant differences between them in the first season, but in the second one control treatment increased Na content followed irrigation at level1 compared to the lowest values (0.166 and 0.166%) recorded by irrigation at level 1 + compost in both seasons, respectively. These results are in line with those obtained by Ismail (2007) on sweet orange trees and Abo El-Enin (2012) worked on Washington navel orange trees and found that trees irrigated at 70% of field capacity (FC) had higher Ca and Mg in then levels. However, indicated that the irrigation of broad bean plant with magnetic water exhibited an increase in Ca contents and decreased Na in then leaves compared with control. Generally, increasing leaf N,P,K,Ca and Mg contents and decreasing Na content may indicate the role of magnetic water in reducing the harmful effects of salinity through solubilizing NaCl salt and leaching it out of the soil. Therefore, the plants do not uptake higher amounts of either Na or Cl. Also, the magnetic water improved dissolving of fertilizers in the soil irrigated with magnetized water and increase in the rate of water absorption, and explained the results by the variations induced by magnetic fields in the ionic currents across the cellular membrane with leads to change in the osmotic pressure. (Carbonell et al 2004) . 
